ABSTRACT
INTRODUCTION
Women are at increased risk for human immunodeficiency virus (HIV) on account of their biological vulnerabilities, own sexual behavior and if they are partners of men belonging to most at risk population groups, that is; men with multiple sexual partners, men who are clients of sex workers, those men who have sex with men (MSM) and injecting drug users (IDUs) and those who practice high-risk sexual behaviors (UNAIDS, 2009). In marriage or intimate partner relations, socio-cultural factors such as gender inequities, cultural norms clubbed with limited economic and social autonomy makes women more susceptible to HIV (UNAIDS, 2000) . Literature reveals that younger women are more vulnerable than their male counterparts to HIV and Acquired Immunodeficiency Syndrome (AIDS) due to biological, social, cultural and economic reasons and most new infections occur among young women between the ages of 15-24 (UNAIDS, National estimates in India show that 39 percent of all the HIV infections is among women (NACO, 2012-13) . While the HIV prevalence rate in India is low (<1percent) and has a declining trend, the gender gap in new HIV infections is continuously narrowing down (NACO, 2008; UNAIDS, 2010) . Over the past decade there was a noted shift in the proportion of HIV-positive women in India with male to female ratio of 5:1 in 1994 to more recent estimations of 1.2:1 (Hawkes et.al., 2002) and 1.7:1 (UNAIDS, 2004b) . HIV data among ante-natal care (ANC) clinic attendees was approximately 140,000 deliveries to HIV-positive women, which reflected 0.5 percent HIV prevalence among married women (NACO, 2004) .
Previous literature showed that the infection rates are increasing, more rapidly among women particularly among them whose only "high-risk behavior" was being married (Gangakhedkar et. al., 1997; Bhattacharya, 2004 , Newmann et.al., 2006 Mehendale et. al. 2007 ). Other in-country studies corroborated similar findings and showed that over 90 percent of the infected women acquired HIV from their husbands or their intimate sexual partners (USAID, 2010). Reiterating, a report from southern India found that 95 percent of HIV-infected women were currently or previously married, and 88 percent reported a history of monogamy, implying that most of the women were infected by their husbands (Newman et al., 2000) . Similar trends were seen from data of antenatal clinics where 87 percent housewives were tested HIV-positive (NACO, 2001 (NACO, -2004 . Other studies from diverse regional settings in India have also documented that sero-negative female partners in HIV discordant relationships are at increased risk of acquiring HIV and that a substantial number of new HIV infections occurred within stable monogamous relationships (Gangakhedkar et.al., 1997 ; UNAIDS / UNFPA / UNIFEM, 2004; UNAIDS, 2006). Studies also caution that while cent percent women disclosed their sero-status to their husbands, it was a much lesser percentile of husbands who disclosed their sero-positivity to their wives (Population Council 2007). Of concern are results from projection studies which indicated that the number of married, heterosexual Indian women infected with HIV/AIDS was likely to increase (Chatterjee et.al. 2006) . Population-based studies indicated that between 55 and 100 percent of evermarried women reported one or more symptoms related to reproductive morbidities and Sexually Transmitted Infections (STIs), which in turn increased their risk to HIV (Bhatia et.al. 1995 HIV and related research in the country has focused largely on high risk populations such as female sex workers, MSM, IDUs, and truck drivers (Basu et.al, 2004) . While studies by Maman et.al. (2000) presented a relatively small size of the body of literature describing intersections between HIV and violence against women, other studies from India assessing the prevalence of and risk factors for HIV and domestic violence have mostly focused on rural populations (Rao, 1997; Jejeebhoy et.al.1997; Jejeebhoy, 1998) . Again, few studies have evaluated rates of sexual violence in the household an increasingly important precursor to contract HIV (Koenig et al., 2004) . In the Indian patriarchal context women are less likely to negotiate condom use with their husbands and are often in the dilemma of choosing between disease prevention and the fulfillment of reproductive role (Mane et. al., 1994; Santhya et.al., 2007) . HIV transmission risk to the latter is even exacerbated through husbands who might have unprotected sex outside of the marriage with multiple partners or sex workers (Srikanth et. al.1997; Solomon et.al. 1998; Bhattacharya, 2004) .
With a high proportion of married women who are HIV positive in the country, added to the gendered vulnerabilities and observing the limitations in conclusive literature, it is pertinent to understand such determinants; which are "features of" and "pathways to" affecting HIV outcomes among married women in India.
Our study proceeded with the specific objectives to analyze if there was any association between comprehensive knowledge of HIV and HIV related risk behavior, to understand the impact of domestic violence and women"s empowerment on HIV status of women and to identify factors which affected risk to HIV infection among married women in India.
DATA and METHODS
Survey data from the third round of the National Family Health Survey (NFHS -3, (2005 (NFHS -3, ( -2006 , India, which collected demographic, socioeconomic and behavioral data was considered for our study. The survey covered 99 percent of India"s population collecting information from a nationally representative sample of 109,041 households covering 124,385 women aged 15-49 years and 74,369 men aged 15-54 years. In each state, the rural sample was selected in two stages, whereas a three-stage procedure was followed in urban areas. NFHS-3, for the first time, provided assessments of HIV prevalence among general population (adult women and men) at the national level for Uttar Pradesh and for five HIV high prevalence States of India (Andhra Pradesh, Karnataka, Maharashtra, Manipur and Tamil Nadu). 102,946 participants of whom 52,853 were women were tested for HIV.
For the current study, we merged the individual women and HIV files. The analytical sample consisted of 37,781 women after excluding the subjects with missing values and restricting the sample to those women who were sexually experienced or exposed and provided data on their marital status. We used descriptive statistics to assess the socio-economic and behavioral correlates of HIV related risk behavior. The dependent variable was dichotomous indicating, "yes" (1) for having HIV and "no" (0) for not having HIV. Both "all women" and "only married women" who could be linked to their husbands have been considered. The latter group provided additional information about couple relationship variables.
Women"s individual level variables considered were: women"s current age, her age at marriage, education, exposure to media, religion, caste and wealth. Family level indicators were type of family and behavioral and contextual factors were husband's alcoholism, migration status of husband, gender role attitude of husband, perceived reproductive rights by women, control of women's sexuality, domestic violence, woman"s mobility and wife beating attitude of husband.
A dummy variable was created for "sexual autonomy", with binomial answers-Yes= 1 or No-0. Sexual right/autonomy among married women was described based on 3 questions asked in NFHS-3: (1) Right to decline sex with partner/husband due to the later having STI or indulging in sex with other women and (2) Right to decline sex with partner/husband because the respondent is feeling tired or not in mood.
A dummy variable was created for "women"s empowerment", with binomial answers-Yes= 1 or No=0. Women"s empowerment was determined based on responses to three questions: 1) Decisions regarding spending money and husband"s earning, 2) Making large household purchases and purchases of daily need, 3) Having final say on own health care and 4) Independent decision making capacity to visit her natal family. A "Yes" to any one question yielded a "Yes" to women"s empowerment".
We categorized comprehensive HIV knowledge as 1= No knowledge, 2= Low knowledge -knowing anything between 1-6 ways to prevent or spreading HIV, 3= Medium Knowledge -knowing anything between 7-14 ways to prevent or spreading HIV and 4= High knowledge -knowing 15 and more ways to prevent or spreading HIV. While almost half of the women reported "no knowledge of HIV".
To understand the effect of socio-economic factors on comprehensive knowledge of HIV, we carried out Multiple Classification Analysis (MCA). We used Eta statistics to show relationship between predictor and the independent variable and Beta statistics to measure the relationship between predictor and the independent variable. Subsequently bi-variate analysis was used to analyze adjusted effects of individual, familial and contextual determinants of HIV related risk behaviors.
Logistic regression with three different models was carried out to understand impact of individual factors and factors in combination on HIV status among married women in India. Model-1 considered impact of domestic violence on HIV; Model-2 explored effect of socio-economic status and women"s autonomy on her HIV status and Model-3 explored the impact of three aspects in combination, domestic violence, socio-economic status and women"s autonomy, on HIV status among married women in India, while controlling for other factors. and South Maharashtra, Andhra Pradesh, Tamil Nadu and Karnataka) showed higher percentile of HIV positive married women. Higher rates of HIV among married women were also seen in otherwise low prevalence States like Himachal Pradesh (0.42 percent) and Delhi (0.41 percent), building on the emerging concern for a rising trend of the epidemic in certain low prevalence States.
FINDINGS
HIV prevalence by background characteristics are mentioned in Table 2 . Prevalence was highest among married women who were Hindus, women who belonged to richer sections of the society and those aged between 30-34 years indicating higher HIV rates among married middle-aged married women. HIV prevalence was the lowest among married women in the richest and wealth quintile women, among Muslim women and women with eleven and more years of schooling. Prevalence of HIV was significantly higher among urban women than rural. It was also higher among women who had experienced forced sexual act and those women who had an alcoholic husband.
On education attainment, there was no specific result which could highlight the impact of each additional year of education on the married woman"s HIV status. Table 3 depicts the comprehensive knowledge of HIV among currently married women by background characteristics 31 percent with "low knowledge" and "high knowledge" was only among 0.7 percent women. Level of comprehensive knowledge HIV among currently married women by their background characteristics revealed that 59.7 percent women in rural areas did not have any knowledge of HIV, whereas 27.3 percent demonstrated "low knowledge" on HIV. Almost 40.5 percent women in urban areas possessed low knowledge on HIV and 26.4 percent reported as no knowledge of HIV infection.
Among women from different religions there were some variations in the pattern of comprehensive knowledge, 49.8 percent of Hindus reported not having any knowledge on HIV whereas 28.6 percent Christians and others had medium level knowledge on HIV. A gross lack of knowledge of HIV was reported among women who were Scheduled Tribes (ST), whereas 17.5 percent women from general class had medium level of knowledge of HIV. Literacy was highly associated with HIV knowledge. Almost three-fourth illiterate women did not have any knowledge of HIV or HIV prevention. Another 20 percent illiterate women had very little knowledge. Only 4.6 percent of illiterate women reported medium level of knowledge of HIV. Similarly, maximum percentage (83 percent) of women from the poorest quintile had "no knowledge" of HIV. Lack of knowledge was stark among younger and older women compared to other age groups. Media exposure came as a very important factor on imparting HIV knowledge, and 86.1 percent of those women who did not have any knowledge of HIV, did not have any exposure to media either. There was marginal difference among women with or without experience of domestic violence and their levels of knowledge on HIV. Almost 60 percent women who experienced any domestic violence had knowledge of HIV. Similar pattern was also observed with number of sexual partners, wherein women in multiple partner relationships, were more wary and knowledgeable about HIV. There was marginal difference on low, medium, high and no knowledge of HIV among women having sexual rights versus those who did not have those rights. Comparative higher disadvantage of knowledge was there among the socially deprived rural and tribal women, reflecting on multiple deprivation and vicious cycle to HIV vulnerability. HIV prevention awareness was more among those with high risk behaviors.
Multiple classification analysis (Table 4) showed HIV knowledge was higher among urban women than rural but the difference narrowed after controlling for other factors. Knowledge level was the lowest among Hindus who knew three ways of transmission or prevention of HIV infection, after controlling for other background characteristics. Looking at unadjusted values among the caste groups HIV knowledge was lowest among SC women, though the difference reduced once the other factors were controlled for. . Women"s employment status, media exposure, domestic violence and women"s empowerment showed difference in the knowledge level but after adjusting for all other factors the net effect of each of them on HIV knowledge level became marginal.
Findings showed higher women"s autonomy with a national aggregate around 80-85 percent, and almost all states, save Meghalaya and Assam, portrayed lower women"s autonomy than the national average (<80 percent). About half of the women respondents projected artifacts of empowerment with highest women"s empowerment in Manipur (84.3 percent) and the least in Assam (26.7 percent).
Analyzing with background variables showed age at consummation of marriage, consistent condom use, number of sexual partners, women having higher autonomy, empowerment, any mass media exposure and states with or without out-migration had marginal difference across the categories. Findings also reinforced that domestic violence had significant impact of prevalence of HIV among married women in India. (Table-2) .
Almost a quarter of married women (26.3 percent) reported being exposed to domestic violence, with Bihar having 39.8 percent women and Himachal Pradesh with a low of 4.2 percent women who reported domestic violence. Coercive sex revealed a national average of 2.8 percent and 34 percent women who had an alcoholic husband. Coercive sex was highest in Rajasthan (6.6 percent), while women in Manipur had the highest number of alcoholic partners (61.1 percent). Arunachal Pradesh, Manipur, Tripura and Assam; and Uttar Pradesh, Bihar, Rajasthan, Andhra Pradesh and Tamil Nadu had a sizeable percentile women who reported some form of domestic violence. Coercion in sex was particularly higher in the north eastern States.
Logistic regression results are highlighted in Table 5 . Model-1 showed that place of residence, husband"s drinking alcohol and mass media exposure has significant effect on HIV prevalence. Women living in urban areas are more likely get HIV infection than rural women. In addition, women who belong to SC community, and between 30-34 years had significantly higher risk on HIV infection than younger women (15-19 years) who belong to non-Schedule Caste /Schedule Tribe/Other Backward Classes. Likelihood of HIV infection was significantly higher among women whose partner"s drinks alcohol and women from richer sections rather than women from the poorest wealth quintile. Risk to contract HIV was lower among women who had mass media exposure than among them who did not have similar exposure. Sexual behavior acted as an intervening variable between HIV and marital relationship. Marriage was likely to be more protective if both partners were in a singular-partner relationship.
Model-2 explained the effect of background variables after controlling for women"s empowerment on HIV infection. Results showed that women"s empowerment did not have any significant effect of HIV infection. This model did not control for domestic violence and partner"s alcoholism with other factors to understand the effect of women"s empowerment on HIV infection. But women who had multiple partners showed more likelihood to contract HIV, than monogamous women.
Model-3 explained impacts of all factors on HIV infection among currently married women after controlling for domestic violence and women"s empowerment. It showed that urban women, richer women and women belonging to SC category had a higher risk of contracting HIV infection. Women who had media exposure were less likely get HIV infection. Husband"s alcoholism was an important predictor for HIV infection among wife even after controlling for all other factors. Literacy, consistence condom use, domestic violence, coercive sex did not show any significant impact on HIV infection.
DISCUSSIONS
Findings in this study is consistent with previous studies and showcases that much of the divide between what girls and women knew as "HIV prevention behavior" and what they actually have the power to do is rooted in gender inequality. A possible direct correlation was lack of consistent condom use, lack of sexual autonomy and higher domestic violence women and coercive sex, seemed to emerge, especially in North eastern and certain northern and Southern States. Analysis of the three models showed that place of residence play a critical role and urban women are at higher risk of contracting HIV. Literature from developing countries illustrate a strong, positive relationship between socioeconomic status and HIV (Shelton 2005 , reiterates that gender inequality in literacy rates and access to work, together with poverty and income inequality, catalyze spread of HIV. Furthermore, gaps in knowledge were likely to be even more pronounced among rural, poor, and uneducated women (Balk et.al., 1997) . Evidence presented on condom use was conclusive in India reiterating that within marriage, condoms were largely used for contraceptive purposes and seldom for HIV prevention. (Shisana et.al. 2004; Santhya et.al. 2007 ). Studies also found that 68 percent Indian woman of childbearing age reported rare or no use of condoms with partners, particularly if they were poor and living in rural areas Segal, 1999 ).
Prevalence of HIV was lower among women with higher ages in all three models, most prevalent among 30-34 age group showing the highest vulnerability. This revealed that maturity with age averted HIV risk taking behavior and HIV outcomes thereof. Other studies corroborated to this finding that early marriage as significantly associated with early age at sterilization and lower condom use and heightened risk for Results from this study reiterated that women with alcoholic husbands were at higher risk to contract HIV, though; both women"s empowerment and domestic violence does not show any significant impact on women"s HIV status. Other in country studies among men who attended Sexually Transmitted Diseases (STD) clinics showed that alcoholism, indulging in riskier sexual behaviors and extramarital sex were correlated (Saggurti et. al., 2008) . Under the influence of alcohol, a man was more likely to forget to use a condom or not to use it properly or was disinclined to use it leading to risky sexual behaviors among the couple (Sivaram et. al.2006; Schensul et. al., 2006) .
Our study showed no wealth patterning and the risk of contracting HIV and suggested a more clustered distribution of HIV risk, amongst the wealthiest and poorest sections. Previous literature from NFHS-3 data reveals similar mixed findings of poverty as significantly associated with HIV infection among women to a relatively inconsistent relationship between household wealth and individual HIV status (Ghosh, 2011).
Number of sexual partners emerged as the most important factor which significantly affected HIV status among the women. Women with multiple partners were exposed to a much elevated risk of contracting HIV compared to those who were monogamous. Our study did not show women"s empowerment having any influence on HIV status, though husband"s alcoholism and exposure to domestic violence had a significant impact on HIV outcome. Previous studies on factors of empowerment like formal education, HIV related knowledge and women"s exposure to domestic violence showed complex and mixed bearing with HIV outcomes among women. (World Bank, 1997). However there is lacunae of research on the correlation between the levels of educational attainment and HIV prevalence rates focusing on establishing a causal link between the two (De Walque, 2002). Other studies highlighted, that s bettereducated girls delayed their sexual debut and secondary school educated girls were 24 percent less likely to be sexually experienced at age 18 than those with primary school education (UNAIDS, 2000). The cross-sectional nature of the data was a limitation to our study which did not allow examination of causal effects. It could not be established whether and how much the contextual and socioeconomic factors caused HIV and risk taking behaviors. Also, for HIV-positive women, the infection might have preceded their marriage or even sexual and other behaviors recorded in the survey. The unclear chronology of events may have biased some of the associations. The strength and direction of the relationship between behavioral and contextual factors and HIV risk taking behavior and the roles of risk behaviors and protective factors are likely to change over time, depending on the age of the woman, duration of marriage, changing inter-spousal relationship, stage and spread of the epidemic, changes in HIV prevention messaging and awareness levels, which the study has not captured. Also aspects of misreporting on sensitive aspects like sexual debut, intimate partner relationships and recall error cannot be ignored.
Conclusion
In the face of increasing vulnerability of married women to HIV, high unmet need of condoms, prevalence of domestic and sexual violence and alcoholism among male partners within marriage, it is urgent to consider on patterning, and determinants of HIV among married women in India. Although there is a relatively inconsistent relationship between household wealth and individual HIV status, the association between state economic development and individual risk for HIV is intriguing and requires further scrutiny. Further research and analysis on each level of formal education and married women"s contracting HIV is pertinent. The study confirms the increased risk for HIV infection among women experiencing sexual violence from their husbands and calls for more granulated understanding of various forms of domestic, intimate partner and sexual violence and the extent to which it impacts HIV vulnerability status and HIV outcomes among married women in India. Comprehensive knowledge of HIV 0=No knowledge, 1=Low Knowledge = knowing anything between 1-6 ways to prevent or spreading HIV, 2=Medium Knowledge = knowing anything between 7-14 ways to prevent or spreading HIV and 3=High Knowledge = knowing 15 and above ways to prevent or spreading HIV Note: For some of the factors, the numbers in categories may not add up to total due to missing information. * Significant at 5 percent level, ** significant at 1 percent level. Note: * significant at 10 percent level, ** significant at 1 percent level.
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No knowledge =0, Low Knowledge = knowing anything between 1-4 ways to prevent or spreading HIV, Medium Knowledge = knowing anything between 5-8 ways to prevent or spreading HIV and High Knowledge = knowing 9 and above ways to prevent or spreading HIV. 
